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It was learned in meetings that Department IV, Soviet Air Force, with its
chief, Major General Kutyepov (fmu), was subordinate to MVD General Kaburov
(fmu).1 The position of Major General Professor Kravchenko (fnu) was not
determined, since he partially functioned as chief of Department IV and
partially as seclentist in the field. of thermodynamies, Department IV was

organizationally c i sections, with subsections which were re-
ferred to as TBs. iﬁff:f:;ff:f;;:] group was designated TB 4. It was Subsection
4 of Section 9, Sovie jor yevskiy (fnu) was chief and liaison officer

of TB 4. - Through the channels of Department IV, the group was in 25X1
contact with several plants and institutes, and there were meetings with repre-
sentatives of the plants and institutes., Major Nikolayev (fnu) from the
Scientific Research Institute of the Soviet Air Force (Narodnyy Isledovatelskiy
Institut Voyenno-Vozdushnykh Sil)(NIIVVS) and chief engineers of the following
aircraft engine plants: Rybinsk, Plant No, 45 in Moscow, Kazan, and the air-
frame plant in Kuybyshev, visited TB 4 to discuss work orders. The plant in
Ruybyshev was, hereupon, ordered to manufacture samples of hollow blades. The
TsTAM and VIAM Institutes furnished production records for turbine blades,
injection nozzles, and materials; the Ministry for Aviation Industry in Moscow,
Department IX, issued general directives; and the Kaganovich Ball Bearing Plant

" in Moscow supplied records on Soviet types of ball bearings. A ceramic plant

in Ieningrad was also appointed to contribute information. The expert for
propeller construction was allegedly a winner of the Stalin award. Major
Nikolayev frequently talked about his visits.in England, whereupon conferences
with him were held in English, Soviet Colonel Stern (fnu) was the interpreter;
hé spoke Russian, German, and English,

Major Zmiyevskiy stated that by June 1948 the completed TRDW 5 project was

-to be transmitted to the aircraft engine plant in Kazan for the construction

of ten models, which were to be accomplished within two years. In comnection
with this, Zmiyevskiy mentioned the name of Yakovlev. However, it was not
determined [::::::::%::::]what tasks would be delegated to him.?

In addition to the research material mentioned in Paragraph 2 above, the
German work group was issued research material from English and US technieal
magazines, Besides evaluations for their own purpose, they had to prepare
extracts for the Soviets covering the field of materials, especially for
turbine blades; precision casting and precision forging? and aerodynamic
research for supersonic flying.

Activities of the Various Gérman Experts

Prior to the end of 1947, four projects had been worked on. All efforts

then were concentrated on the development of the TRDW 5, TRDW being the

Soviet designation for turboprop engines, and No, 5 indicating the fifth
project of TB 4. ‘ ’

The entire research program covered the followings

a. Project 1:' A turbojet engine designed on the basis of the BMW. The project
was not ‘considered important by the Soviets.

b. Project 2: A turbojet engine equipped with a preheater, 25X1

_designed this power plant for a four-engine aircraft which was supposed

to fly the distance between Moscow and New York in nine and a half hours.

This project was of no interest to the Soviets.

c. Project 3: A turbopfépnengine‘without a preheater,
d. Projéct 4: Preliminary developments for Project 5.

€. Project 5: Tu:bbprop‘engine TRDW 5, The engine was also referred to by
the designation TRDW 50. -
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Project 6: Thé installation of turbojet engines in PT boats. (see Para-

graph 10). Other activities | |included the improvement of 25X1
the Schmidt pulse jet, as well &8s am aircerart for this power unit, and

the development of internal combustion engines, All activities of the

group were handicapped by the lack of trained German engineers, The Soviet
assistance mentioned in Paragraph 2 above finally facilitated the exact
duplication of the TRDW 5.

7. Following are the technical‘specifications of the TRDW 5 turboprop engine:

a,
b.
Ce
de

e.
£,

Be
h.
o i
jo

k.
1.

M.
Ne
Oo
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(¢
T
Se
t.

Total power: 7,500 hp,

Power available: About 5,000 hp.

Revolutions at cruising speed: 4,500 to 5,000 rpm.

Revolutions at maximum speed: 7,000 rpm (some calculations included revolu—
tions of up to 9,200 rpm).

Fuel consumption: 0,0008 to 0.009 kp per kg air mass flow.

Specific fuel consumption: 1.2 to 1.5 kg/kp/hr respectively 230 to 235
g/np/ar.

Fuel: Kerosene. Water injection and after-burning were not projected,
Length: about 7,000 rm.

Diameter: 1,000 to 1,100 mm. .

Weight: . 900 to 1,000 kg and,according to other statements, 1,800 to
2,000 kg, The lower weight probably referred to the engine without pro-
peller and gears.

Compressor: Seven-stage axial flow compressor.

Compression ratio: First projected with 1 to 6.5, and finally increased to
1 to & ratio.

Combustion chambers: Two rings of six combustion chambers each,
Turbines: One two-stage unit and one single-stage unit,

Air mass flow: . 18 to 25 kg/sec,

Combustion temperature in burner cans: 1,070 to 1,250 degrees k.
Temperature of turbine blades: 1173 degrees k.

Temperature forwarded of first turbine stage: 1,193 degrees k.

Specific weight: 0.45 to 0.5 kg/kp. ]

Efficiencies: Diffuser, 85 to 90 percent; compressor, S0 to 85 percent;
turbine, 75 to 80 percent; and the exhaust unit, 80 to 90 percent; total
efficiency 85 to 87 percent.

Propeller: Two five-bladed counter rotating propellers with an outer

‘diameter of 5,000 mm,

The engine was projected for a maximum speed of 950 lm/h. Charts indi-
cated altitude curves up to 15 km, No details were available.

Structural Data of the TRDW 5

8. See Attachments Nos. 1 to 14 for sketches | | representing 25X1
the TRDW-5 engine and some of its individual parts,

a,

The diffuser was a spot welded construction of duraluminum. The outer
diffuser ring had an inner intake diameter of 570 to 600 mm and & maximum
outer diameter of 1,050 to 1,150 mm: The outer ring was mounted on the
front propeller and the center section of the diffuser was fitted to the
rear propeller. The adjustable intake cone (Attachment No. 3, b) haed a
diameter of about 560 mm and was to control the intake flow according to
altitude and speed. This unit was also to be constructed of spot welded
duraluminum.” Control was effected by a shaft which was also connected

to the exhaust cone through the hollow main shaft. Thus, the ratio of
air mass flow to thrust could be controlled. The automatic governor was
installed in the exhsust cone. However, there were other tested versions
available, and it was not yet decided which one would finally be chosen

for the TRDW 5.
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b, The propeller was to be adjustable from feathered to full power position,
about an angle of 90 degrees. The governor was similar to the latest
German designs used on the Me-109 and Me-110. The angle of pitch of the
propeller blades was to be controlled automatically, and a double plane-
tary gear was designed to drive the unit,

¢, The gear (box) had a total diameter of 520 to 560 mm, which could only be 25X1

achieved by using special alloys for the bearings. These alloys were
allegedly not available in the USSR and were possibly | |

d. TRDW 5 was projected with a seven-stage axial compressor with a final
compression ratio of 1 to 8. Previous versions were designed with a com~
pression ratio varying between 1 to 6.5 and 1 to 7, The compressor casing
was to be assembled from two longitudinal shell parts which were to be
screwed together horizontally at both sides. The vane rings with stator
blades were to be fixed to this casing (see Attachment No. 4). They were
projected with 60 to 65 stator blades of some high quality steel, equel to
the German steel E C Mo 1000 (case hardened chromium molybdenum steel).
The stator blades were to be forged, It was not known what packing method
would be used to fill spaces between guide vanes and compressor wheels,
The type of packing used with the BMW-003 would probably be basic for its
development. Rotor blades were to be manufactured of a material equal or
better in quality then the German steel V C Mo 140 (heat treatable
chromium molybdenum steel). The Soviets frequently emphasized that high
quality materials were available, The American lost wex casting method
was to be used for the compressor blades. Samples were cast during the
spring of 1948, ' The test casting was supervised by a Soviet engineer who
had studied the lost wax . casting method in the United States for two
years and had returned to the USSR in late 1947. This casting method,
particularly well suited for compressor blades, was not known by Dr.
Christian and his staff, Since designing activities were not completed
by 7 June 1948, it was not known yet how the discs would finally be
fixed to the main shaft and how the disc section would be shaped, The
discs, however, were to be manufactured of an average steel, usually used
for such machine parts,

e. The gear and compressor port was to be die-cast aluminum. In addition to
its main purpose, the unit was to hold the front bearings of the main
shaft and two vertical and two horizontal spindle sleeves., One of these
was to lead up to the bevel gear driving the starter engine, and one was
to lead down to the oil pump, while the horizontal spindles were to drive
other accessories, )

f. There were three versions designed for the first ring of combustion chambers,
one with six burner cans, one with eight, and a later version had an anmilar
combustion chamber with sixteen or eighteen fuel injectors, The final
.version was not determined, but it was believed that the annular com-
bustion chamber would be suggested. Attachment Nos. 7 and 8 represent
the version with eight combustion chambers, The port, a casting of an
unknovm material, was to hold the second and third bearings of the main
shaft and had hollow cones to hold the small and large mixing chambers
and the support of the fuel igniters (see Attachment No., 8). The material
to be used for the combustion chamber liners was a problem frequently dis-
cussed but not solved during the period reported on, It was suggested
that the outer and immer liner be provided with-additional insulated steel
coats. The type of insulation material was not known.

g+ As was previously mentioned, the combustion ring was projected with eight
mixing chambers, each of them having a fuel injector and, in addition,
every second one was equipped with an igniter. There were four mixing .
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chambers with combined starter and cruising fuel injectors and four
ordinary mixing chambers, However, as the Soviets did not trust these
starter fuel injectors (see Attachment No, 9),the combustion chambers,
ineluding the direction of fuel spray, remained in an early stage of
development.

h., The first turbine was fitted with its first guide vane ring aft of the
combustion chambers. The stator wheel was composed of an outer and an
inner ring of steel sheets, about five mm thick., The inserted stator
blades were fastened by step notches, and each blade was secured by a
hexagon screw., In order to increase stability and density conditions the
notches were prepared with a ceramic adhesive substance (see Attachment
Nos, 10 and 11). It was not known from what kind of material the guide
vanes would finally be made. Possibly the aforementioned. ceramic plant
in Leningrad was to produce these units. The Soviets abstained from
comments. The guide vane ring of the second turbine stage was to be
constructed like the first one, There were 55 to 40 stator blades pro-
Jected for each stage, The turbine discs were coupled via the main
shaft, The hollow air-cooled blades were to be forged of nimonic steel
No. 80 2,5 to 3.5 mm thick. The above data also refer to the second
ring of combustion chambers and to the second turbine.

i. The main shaft was a hollow design with nothing worthy of mention.,

Jjo TRDW 5 was projected with a conventional exhaust nozzle., An attempt was
made to develop an improved governor superior to the one which was being
used on the Jumo-004.

k. As the group had never prepared detailed diagrams of the lubriecation
systemy [ unable to reconstruct this system.

1. Cooling air was to be directed through the turbine blades, through spaces
between combustion chamber coating and main shaft, and also through slots
in the first combustion chamber port into interior sections of the power
plant. Furthermore, there was cooling air branched off from the fourth
compressor stage into two channels leading to the exhaust unit (see
Attachment No. 14).

m. TRDW 5 was projected with a conventional two-cycle starter engine with
about four HP rumning at 3,000 to 4,500 rpm. The design of a practicable
shape was the major problem connected with this unit. The installation
was projected above the compressor, together with pressure scale and rpm
governor, The pressure scale was kept secret, The Soviets accepted this
innovation and were highly interested in it.

n, Oil pump generators, rpm governors, flame igniters, etc., were to be sup-
plied from Soviet plants, Tables of dimensions for these accessories
were occasionally shown to the German engineers., The automatic switching
system for the entire control equipment was a new development of Dr.
Engineer Bodo Jordan and Graduate Engineer Guenther Rettschlag, The
system was based on an electro hydraulic method with aneroid capsules,

. ‘bimetal strips (foils), and relays, These units were tc guarantee a
fully automatic control system to be operated by the gas pedal.

9. | | the following date contradictory to the other 1
statements: The compressor was a 12-stage axial flow unit with an air mass
flow of 18 to 20 kg/sec. Compressor blades were to be manufactured of
ceramic material, The turboprop TRDW 5 was to fly at a maximum altitude of
1zfooo meters with an overhauling time of 100 hours. | |

the status of development reached by mid—1942 did not allow any
conclusions as to maximum altitude and overhaul time.
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Turbo Engine for PT hoats

Another project being worked on simultaneously was the installation of

turbo  engines in PT boats. The boats were to be about 1) meters long,

two or three meters wide, and two and a half to thres meters high, and were
designed to carry a crew of six or seven., The projected turbo engine was to
be less powerful than jet engines developed by the aviation group. The power
unit, extending half of the length of the boat,was to be installed in the rear
section on the bottom below the eabin, The two air intake apertures were to
be on either side of the bow, Two pipes were to conduct the intake air to the
turbine. The exhaust pipe led up above the cabin roof and to the rear, A
diesel engine was to be installed forward of the turbo engine. The screw pro-
peller was connected by one shaft to both power units., One of the two engines
was to be in operation at a time, i.e., the diesel for cruising speed and the
turbo engine for combat action.

INFORMATION ON OTHER EXPERT TEAMS

| 25X1

PV experts in Focsani received work orders from Moscow,
The activities included 2 study on the Natter composed by Engineer Breyer (fnu),
The construction of
a tank which was suived for the operation under water was considered sport
rather than serious research. Another project accomplished in an excellent
manner was the modification of German teletype equipment for Soviet use and
the development of simplified telephone nets with improved capacity. Studies
on pistols with silencers, one-man torpedos, and AA shells and rockets were
not seriously considered,

Activities of the specialists detained in Krasnogorsk included Boettner's
designing of an egg-shaped tank capable of a speed of 65 km/h and a climbing
ability. of 45 degrees. For protection against hollow charges, the ovate

tank was to be equipped with an armor plate which eould be retracted during
normal operation and kept in the rear of the tank. The extendable (versenkbar)
turret was equipped with one 8.8 em or 12,2 cm tank gun, a  two cm AA gun,
and a flame thrower, With extended turret the tank was 2,85 meters high and
with retracted turret only 2.05 meters. ter the project was completed,
Boettner was taken to Moscow and never returned.

[ Tcomment: | [Department IV of the MVD in the last

sentence of Paragraph 1 and to Department IV of the Soviet Air Force in the

first sentence of Paragraph 2. Since | Department IV is 25X1
subordinate to an MVD general, it is possible| | 25X1
that Department IV was under the MVD, However, from the nature of the work
preformed it is probable that Department IV is under the SAF and that the

MVD was responsible for the over-all administration of the Kuryakino Camp

and for the assignment of German specialists to various work projects,

| |Commen : This may refer to the designer of YAK airecraft., Hoyever,
since Yakovlev is an expert for small, fast aireraft, it seems improbable
that he should be engaged in the development of a prototype aircraft for
TRDW 5 engines, which were supposedly projected for bomber aircraft.

Comment: The reported 12-stage compressor and the caleulated air mass
flow of 18 to 20 kg/sec were probably data from a previous project. A4n air

mass flow of 18 to 20 kg/sec would be inadequate for the projected oubput of
the TRDW 5,
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Attachmentg: 15

1. Sketch of the TRDW-5 turboprop engine.

2. COross section sketch of the TRDW-5.

3. Diffuser, TRDW-5 engine.

4o  Gompressor, TRDW-5 engine,

5. Compressor rotor blades, TRDW-5 engine,

6. Gear and compressor port, TRDW-5 engine.

7.  Combustion chamber port, TRDW-5 engine,

8, Burner can with mixing chambers and fuel injector, TRDW-5 engine.
9. Starter fuel nozzle, TRDW-5 engine.

10, Guide vane and turbine wheel, TRDW-5 engine.
11. Guide vane of turbine, TRDW-5 engine,

12. Turbine blade, TRDW-5 engine.

13. Main shaft, TRDW-5 engine.

4. Air cooling system of the TRDW-5,

15, Turboengine for PT boats,

SECRET

Approved For Release 2003/08/12 : CIA-RDP82-00457R013500400007-5




P 2003/08/12

] — SECRET —] L—/, %

TURBO PROP ENGINE TRDW 5, AIR COOLING SYSTEM




25X1 Annex I3

9§ z: \
g b |
S RS L2 11 7\—* _\mzzzzzzzz‘
ﬂ* B Nz

TURBO PROP ENGINE TRDWS, MAIN SHAFT
(DIAGRAM )

SCALE :ABOUT |:10




ST

i Nl b
A rove or Relea
PP 55X 1 nnex |.
25X1
I
LA
% -
\ 1%
4 ‘
. 8 —I
0 H °
@ %
L/
1 A
g a
114 ~W0
g 7 /

"TROWS5, TURBINE BLADE

SCALE: |:/ 05X




NI

&l SNl
) Annex Il
25X1 nex /!
I S

TROWS , GUIDE VA

MATERIAL: CERAMIC

SCALE ABour 1:1/

NE OF TURBINE

25X1




B i
- ’ Q WA T
RN Y ma
/ et p N,

. . " ¢ f
Approved For Release 2003/Us/ T2 : CIA-RDP52-00457K0T.35004000%
s

25X1

25X1

} 120 ~130

N
ATelsRRmmay - \\X-;\- Tl‘l - \Tt -
| it +
iy &
[ 7
I':! +
A e )
Q 42 o
N | z R
l . :r |i 6 !
8 I '| 4 ©
: iap
I l‘ 4
|
1B
il 6
TN —_— )
to\ L . NN
Ny R
S 5 e
f\
N /1
TUBO PROP ENGINE TRDW &5
Q. TURBINE
GUIDE VANE AND TURBINE WHEEL
SCALE ABOUT |:2.5
25X1

DOS498/12 : CIA-RDP82-00457R013500400007-5




—

2003/08/12 : CIA-RDP82-00457R013500400007-5

Annex 9 |

FUCL 55X 1

I ; | JGNITER

TURBa PROP ENGINE TRDW S5, STARTER FUEL NOZZLE
(DIAGRAM )
25X1

08/12 : CIA-RDP82-00457R013500400007




e 2004/08/12 : CIA-RDP82-00457R013500400007-5

Annex &

25X1

4

480~ 160

-

TUBO PROP ENGINE TROWS5, BURNER CAN WITH MIXING CHAMBERS AND FUEL INJECTOR

SCALE: ABour |:2.5

25X1

1
Ap 0 Jasg20p3/08/12 : CIA-RDP82-00457R013500400007-5
[ =
L X,




ApPproved

13

580-600°

et

L.

3

~ 590-570% |

N
~ 1%

' 990 - '1101o¢: -
180+ F90

25X1

%_‘1_807-200 ¢

|
|

SCALE ABouTt I:10

i : '.l :
! ‘_k*____“;"l()* 7&03____1 | 1

840-8¢0%

|
|
|
ot

_~ 900 - 950

TROWS, COMBUSTION CHAMBER PORT

25X1 |




™ " o e
2003/08/12 : CIA-RDP82-00457R0135004
25X1
TURBO PROP ENGINE TRDWS

o~ aL0-~ BSOJ) L
l 820-8s0%® l
i ¢
( _~BeoT 1

............. §
.\ e o My ¢

<

180~200

pang——— -

GEAR AND COMPRESSOR PORT

MATERIAL : ALUMINUM

SCALE ABour 1:10 25X1

v Kpm;ev . _ 3/08/12 : CIA-RDP82-00457R013500400007-5

i) =4




i
TURBO PROP ENGINE TRDWE 5y,

ZA |

COMPRESSOR ROTOR BLADES

SCALE ABOUT 1:1 1 25X1




Annex 4
25X1

LONGITUDINAL Scale sbortlilS

SECTION

CROSS SECTION
OF VANE RING

TURBO PROP ENGINE
TRDwW 5

COMPRESSOR

25X1

Approved For Release 200p/08/12 : CIA-RDP82-00457R013500400007-5




Approved Fo*@gl,edée”ZO’OSlQSﬂZ.: CIA-RDP82-00457R0T350040000/-5
e EY Sl N - -

=" Annex 3
to
A ovter ring
/"/ ‘ .

— |
- —
‘g_&‘_.//
e e
i L
; e
0 W/ /
3 € 7 q
L N .
o 1 \
'8 e\
i & s\
! \,\ \\
1 T~
e e T T T
\7—\
\ ‘\;
\\
\_\\-‘\

b: adjustesie intore cone / ‘

1
scale: a1:10 TURBO PROP ENGINE TROWS, DIFFUSER |




P 2003108112

-6oo®

il

5

SECRET
N\ [ 4 o0
[ .
S 7‘% 4100 860-600 _\rmT ___ 350800 [‘ z;;-;uf_ eoo Joo-ta 275"
'\ | |
\ \ \ |
\ S ol . Fl= |
& e | = L -1
3 I KRR
I

_ss0%

~ 960%
4e80- 11004

P8 | IiNa 1y
| R
3
&
o ~gece
A . TURBO _PROP ENGINE TROWS

Cross Section

Sscale about 1:10

Sk




e -
; CIA-RDP82-00457R013500400007:5
Approveb{EﬁEﬁ E)fI'OSIlL CIA R‘DP82 00457R01350040000
T = . ;

|

'3

Turbo Prob Engine TRDW S5

SECREL

Approved For -RDPR2-00457R0135!




X%

25X1

' TURBO ENGINE FOR PT BOAT

AIR INTAKE
EXHAUST

OPENINGS

e about 14 m

— - -~ CROSS SECTION

EXHAUST OPENINGS

“yo

TURBINE

jt—————25-3 m

r——————2-3 m

25X1

1 CIA-RDP82-00457R013500400007-5




nnnnnnnnnnnnnnnnnn

& -

25X1 ' 25X1

TURBO ENGINE FOR PT BOAT

AIR INTAKE

EXHAUST
OPENINGS

about 14 m' -

CROSS SECTION

EXHAUST OPENINGS

ey

TURBINE

s——————— 2 5- 3 m

4——————2-31‘”




|

-

Approved FSE@ R(E)Tn 2

CIA-RDP82-00457R013500400007-5
L

25X1 SECmT

| Annex 1

Turbo Prop Engine TRDWS5

Lot g g

T P
Approved For Re‘ease»zoollnslﬂ .




P 2003108112
25X1

< - -

‘ L SECRET i !

I - ' ' e X 2|
. doo [ _ 600 _ X " i’
- : [ S .
?: | ! Vi ] , ==
. : | L )

|
|
§
S
~F
1%
%
f:’
H
o
¥
§
1
H
It
— 1z
H
H
4
1

1050 -1100

|

- 1 $ T e
2 AN
—— — — \d § ol *
T = ) = 777‘g 4‘:‘

8§ ¢ 8

g |

1L I L
|

r

900-950,

__~Fooo

i
I
=

TURBO PROP ENGINE TROWS
Cross Section

Scale about 1:10

.

Approved For Release 72 GIA-RDPB2-00457R013500400007-5.



Approved For Reledse 200308/12 : CIA-RDP82-00457R013500400007-5
B e i

[

25X1

A ouvter ring

———

scale: A 1:10

Annex 3
to

q;o'gn - 0OsOF

/
L | i

JIL

b: adjusteble intoke cone

—!
l

i

TURBO PROP ENGINE TROWS. DIFFUSER

- \:\ ey e |
Approved Fw ﬁ%ﬁwﬂ% CIA-RDP82-00457R013500400007-5

25X1




LONGITUDINAL Scale abortlilS

SECTION

CROSS SECTION
OF VANE RING

(without
slator blades)

TURBO PROP ENGINE
TRDw 5

COMPRESSOR

25X1
2 : CIA-RDP82-00457R013500400007-5




Approved For Release 2403/08/12 : CTA-RDP32-00457F
TURBO PROP E, Niﬂf TRDW3S

COMPRESSOR ROTOR BLADES

SCALE ABOUT 1:}




(S R VA UV B
oty [ N F

h 25X1 "~ Annex 6
25X1
TURBO PROP ENGINE TRDWS
- aLo- 950"’ |
' 820- ,8_50_43, A ) ___T‘
o T ~560° |
]
’ ! ‘—l-—-;-—rl‘ ‘
: 0
_1‘9_3_-1.00
GEAR AND COMPRESSOR PORT
MATERIAL : ALUMINUM
SCALE ABour /:/0 ' : L oBxq ;f




Approved For Relea

se 2003708 : CIA-RDP 82004570 J0&
580-600° . ’

1 180-200 9

- = |
e

Tl o 17

- - - i e e —

4

990 - 10107

|

l— | 789_?_7?"‘:’ — -—ﬁ
l
|

 590-570° |

25X1 25X1

! 180';-2004'
~
| ‘

i —

COMBUSTION CHAMBER PORT

TROWS

SCALE ABouT 110

A




Approved FepRble S5 BE 12 : ¢IA-RDP82-00457R013500400007-5

Annex & |

25X1

7

|
1
’ ——— — —
7
/| 7 i ~ ~ =
) o -~ o
/ ~ ]
, s . 3
—_— ——— //,/ e
— AN ]
— AN } ~
v A s
— > J —t
\

TUBO PROP ENGINE TRDWS, BURNER CAN WITH MIXING CHAMBERS AND FUEL INJECTOR

SCALE :480ur. [: 2.5

25X1 ' :

Approved For(ieleakE Y g0y PEM® : CJA-RDP82-00457R013500400007-5
o \




8/12 : CIA-RDP82-00457R013500400007-5

Annex 9

25X1

IGNITER

TURBO PROP ENGINE TRDW 5, STARTER FUEL NOZZLE
 (DlaGRAM)

25X1

Jes14e112 : CIA-RDP82-00457R013500400007-5




~—RpPpro Rt : 0457R013500400007
: Annex |
25X1 —
25X1
l 120 -130
|- o
0 5
—| | —h .
= 111 %
NS SN Y ‘\\, NN N N N N N N S
% %
EE:
i +
R +
i1 &
Q __A "B
N — ar - 2
N . i R
: I i e $
Q | l| 4 °
N i e
Il
e 4
:f e
H &~
RN
AN
—' naicr?” \
pinums)
%E
8
§ 1
0 .
] ,
Al

TUBO PROP ENGINE TRDW &
2.TURBINE

GUIDE VANE AND TURBINE WHEEL

SCALE ABOUT 1:2.5

25X1




N g
R ER S RN

Appraled For Release(2003/08/12 : CIA-RDP82-00457R01350040

25X1

I m IRt

ST

5
,’.l
ol e //,’
\ 'L' . |
TV
| :
i ,,./,. .‘
]
. %%
¢ \ | /
| |
] | }

85|

B-C g

W

TROWS , GUIDE VANE OF TURBINE

|
|
¥
|
I
!
n
l

MATERIAL: CERAMIC
SC\‘ALE ABour 1:1/ 25X




ur &9 '{m, i
4 -14..“. i”\.,,f' E \E
Approved For Rerease 2003/08/12 : CIA-RDP82-00457R013500400007

25X1

“TT

N H N
N

| § N

N

~ 50

165 - 165

N\
A I QNN 31|

~Wo

| H N

TROWS, TURBINE BLADE

SCALE: |:]




- 25X1
i 25X1
o
[}
4
3 3
1
)
1 ]
: ]
- \

~ 3500

|
i
|
i
|
|
i

|

|

|
|
‘
‘

TURBO PROP ENGINE TRDW 5, MAIN SHAFT

(DIAGRAM )
?
0 il S o0 il S )

1

SCALE :ABoUT I:10

i T
o) L Ve § e Y AN




P 2003/08/12

25X1

; v _“SEC.RET c Arnex /A“‘

‘ ! | TURBO PROP ENGINE TROW 5, AIR COOLING SYSTEM

i




e 2003/08/12 : CIA-RDP82-00457R013500400007-5

TURBO ENGINE FOR PT BOAT  25x:

AIR INTAKE . EXHAwr
/ ‘ OPENINGS

®~ == ——— [70 ! ,’ Iy
- \ RN ll\“\\ I / !

T — =) | I | [

= I ll L
! / ] -
- about 14 m -

CROSS SECTION

EXHAUST OPENINGS

f———————— 2 5- 3 m




P 2003/08/12

SECRET

»

L) {|#
—_ 7 T I i i >
- A PR =
L 1
— T AN b -
— - i _—
LR i

.

P

[

[

| |

4 |
TURBO PROP ENGINE TRDW 5, AIR COOLING SYSTEM

CTFT T Aiaued Eor Relenay 2009760/+2+GiAROBAZ 0045TROTI500400007 5
- 21T A




“Annex 13

25X1

120-150%
200-230%

ﬁ% -

TURBO PROP ENGINE TRDWS, MAIN SHAFT

SCALE :ABoUT [:10
(DIAGRAM )

25X1

— , ST |




se 2003/08/12 : CIA-RDP82-00457R0135004

25X1

L1

N H N

1S

W H

155 - 165
1]
s 4

A I QNN

~ ko

SO NN NN NN
|

1 N

TROWS, TURBINE BLADE

SCALE: ):/ | 25X1

red o Retease-2093/08/12 : CIA-RDP82-00457R013500400007-5




e 2003/08/12 : CIA-RDP82-00457R013500400

25X1

CRGHK R XEIIARRX KKK IR
2 RIS

S Wo}}‘o’o’o’ooo‘
RTINS

185

. |
TROWS, GUIDE VANE OF TURBINE

MATERIAL: CERAMIC

SCALE ABoutr 1:1]
. 25X1

UG ' A-RDP62-004 RU 00400007 -




Cr T3
/ . o= . B
P £

. 3,

U

"Approved For Release,2003/08/12 : CIA-RDP82-00457R013500400007

25X1
} 120 ~130
- -
N
Fh
_I AN s ARLRAN
I
l {
: |
3 A= ]l
: It 3
; AL 3
0 |ﬂ ]
0 ' e
N i
: "I
]
y
I
M
:l l‘l ra 7
= , e
' >’ / R N \\\\\s
__ NAEU
N
/o) N
N 2
N /4
l .
0
N .
A

TUBO PROP ENGINE TRDOW &
2.TURBINE

GUIDE VANE AND TURBINE WHEEL

SCALE ABOUT 1:2.5

25X1

8/12 : CIA-RDP82-00457R013500400007-5

P




| ) Ap \{k:ﬂ ‘V,?; asp 200(3/08/12 : CIA-RDP82-00457R013500400007-5
i ' ! L e 1Y

annex 9

AIR li T FUEL 51

l i L/amrm :

i
e

&IV -

\ TURBO PROP ENGINE TROWS STARTER FUEL NOZZLE

(DIAGRAM)
25X1

AppronIi;FFei%ﬂFl/OB/ﬁ : CIA-RDP82-00457R013500400007-5 '

af Lin Nou?




Approved For &Eézogoéﬁ : ¢IA-RDP82-00457R013500400007-5
=
. ) ! .

Annex J

25X1

.‘15§§£;;§1f

— 3
- : 8

; h
- < <% |
—_— ~

Z 1

~ ,
e —
s ~crorerooery
PN o |

TUBO PROP ENGINE TRDW.S, BURNER CAN WITH MIXING CHAMBERS AND FUEL INJECTOR

60415;&4;11’..&%2,5 .

'

25X1

/
Approved R i!ﬁ‘ a - 1? | CIA-RDP82-00457R013500400007-5




—Rpproved For Release 200310

: - CIA-RDR82-004572043800
r.—Sé‘_’:é_Lﬁ 25X1
| 180-209 D |
— = |
-
)

—— l ~ 11Q0 ¢ * ]
| 990 - i1°1°¢ \ I “W—ﬁ i
| 7eeiFee®h 3
.|  &90-8%0° ’L } S
I
25X1 , | 180-200® ? 25X1
I R |
5

L_ e 840-860%® 4

TROWS, COMBUSTION CHAMBER PORT

SCALE ABouT I:/0

. A




(o

e

~—Rpproved For Releast 2003/08/12 : CIA-RDP82-00457R0135004

25X1

TURBO PROP ENGINE TROWS

azo-9so?

" | _ vgzq:,gs».o"i____,w_m__ﬁ

150

H
4

180-200%

GEAR AND COMPRESSOR PORT

MATERIAL : ALUMINUM

SCALE ABour 1°10

25X1

. Approve 12 : CIA-RDP82-00457R013500400007-5




2T
P

ov] d For Release 2003/08/12 : CIA-RDP82-00433Qd,35004¢

PR 2o T N e

§
25X1

LONGITUDINAL Scale aboutlilS

SECTION

CROSS SECTION
OF VANE RING

TURBO PROP ENGINE
TRDwW &

COMPRESSOR

25X1

a1 .
o

o ! T ] -2
s tos ol ﬁm’jVILd For Release 2003/08/12 : C|A-RDP82-00457‘R013500400007-5
|




« : \ :
I AN
( | | \

R [ s pp——

' /
7

COMPRESSOR ROTOR BLADES

" 25%1

. STALE ABOUT 1:]




| . A 0B/08/12 : CIA-RDP82-00457R0 00ZA00007-
PProyedFFor RempEE 20

g i N 0B T
- 25X1 = E Annex 3
N to
a : outer ring
e — ~ (s l jr
- I

' —‘Hbﬁiﬁ\Af—/ P — —, =)
;(x\ ()] / // t-e
ST ¥ J l" : i *8
I e = 3
o g x\ \ 3

x ~L N
i —ll S —%L{ By e — . = L |

4
: \—\ _ o ) | B
~— — —

i . \\h B ‘ ) L\

b: adjusteble intske cone [ ‘

25 .
scale: ~1:10 TURBO PROP ENGINE TROWS, DIFFUSER

OV . n 48/12 : CIA-RDP82-00457R013500400007-5




pproved For

25X1

— SECRET - —

1200

| N -

-
w00 860-600 150 ___7S0-800 8-, coo Zoo

@

] _T_ ns-&ﬁ_ 600 _F&L S ,,’900;&"7_.7, :
|
-

[ﬁg— — e T T
| | \»—l ==
| Sy Ve
2|
A i

oo
2
peoctay

-

T e

560
=
=
AN
cg|

__~goce

3\ : TURBO PROP ENGINE TROWS
) Cross Section

Scale about 1:10

pre———




2003{08/ finciA-RDP82100457R013

0040005~ -

“ ¥

o G
S

%
ot b %

Turbo Prop_Engi e TROWS

25X1

"sAnnex (




